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[Abacioglu (1994)] V. H. Abacioglu, T. R. Fouts, J. D. Laman, E. Claassen, [Alsmadi & Tilley(1998)] O. Alsmadi & S. A. Tilley. Antibody-dependent cel-

S. H. Pincus, J. P. Moore, C. A. Roby, R. Kamin-Lewis, & G. K. Lewis. lular cytotoxicity directed against cells expressing human immunodeficiency
Epitope Mapping and Topology of Baculovirus-Expressed HIV-1 gp160 De-  virus type 1 Envelope of primary or laboratory-adapted strains by human and
termined with a Panel of Murine Monoclonal Antibodie&IDS Res Hum chimpanzee monoclonal antibodies of different epitope specificitigsol

Retrovirused 0:371-381, 1994. Thirty MAbs were obtained from BALB/c 72:286-93, 1998.

mice immunized with rgp160 LAI expressed in baculovirus. These antibod- . ,
. . L [Altmeyer (1999)] R. Altmeyer, E. Mordelet, M. Girard, & C. Vidal. Expres-
les mapto 4 domains: gp120 C1, C2, C3/V4, and the cytoplasmic tail of gp4 1. sion and detection of macrophage tropic HIV-1 gp120 in the brain using

AII_ep|topes were gxposed on rgp160 without denaturing the p_rot_eln, but 6/8 conformation-dependent antibodiarology 25931421, 1999.
epitopes mapped in gp120 are not exposed unless the protein is denatured,

showing rgp160 and rgp120 fold differently. [Andris (1992)] J. S. Andris, S. Johnson, S. Zolla-Pazner, & J. D. Capra.
) , , Molecular characterization of five anti-human immunodeficiency virus type
[Acel (1998)] A. Acel, B. E. Udashkin, M. A. Wainberg, & E. A. Faust. Effi- 1 antibody heavy chains reveals extensive somatic mutation typical of an

cient gap repair catalyzed in vitro by an intrinsic DNA polymerase activity of antigen-driven immune responseroc Natl Acad Sci US&8:7783-7788,
human immunodeficiency virus type 1 Integra3&firol 72:2062—-71, 1998. 1992

Intrinsic polymerase activity that can catalyze gap repair was described for
HIV Integrase. This activity was inhibited by the MAb 35, that binds to [Andrus (1998)] L. Andrus, A. M. Prince, |. Bernal, P. McCormack, D. H.

KAKIIRDYGK at the C-term end of Integrase. Lee, M. K. Gorny, & S. Zolla-Pazner. Passive immunization with a human
_ . - immunodeficiency virus type 1- neutralizing monoclonal antibody in Hu-
[Ahluwalia (1997)] A. Ahluwalia, K. Gokulan, I. Nath, & D. N. Rao. Modifi- PBL-SCID mice: isolation of a neutralization escape variahtnfect Dis

cation of delivery system enhances MHC nonrestricted immunogenicity of 177889-97, 1998.

V3 loop region of HIV-1 gp120Microbiol Immunol41:779-84, 1997. )
[Arendrup (1995)] M. Arendrup, L. Akerblom, P. M. Heegaard, J. O. Nielsen,

[Ahmad (2001)] R. Ahmad, S. T. Sindhu, E. Toma, R. Morisset, J. Vincelette, & J. E. Hansen. The HIV-1 V3 domain on field isolates: participation in
J. Menezes, & A. Ahmad. Evidence for a correlation between antibody- generation of escape virus in vivo and accessibility to neutralizing antibodies.
dependent cellular cytotoxicity-mediating anti-HIV-1 antibodies and prog-  Arch Virol 140655-670, 1995. The anti-V3 Ab titre in patient serum was

nostic predictors of HIV infectiond Clin Immunol21(3):227-33, 2001. generally low against autologous virus isolated later than the serum sample,
) . ) in contrast to a higher titre against peptides corresponding to virus isolated
[Akerblom (1990)] L. Akerblom, J. Hinkula, P-A. Broliden, B. Makitalo, earlier than the serum sample. The authors conclude that the V3 domain is

T. Fridberger, J. Rosen, M. Villacres-Eriksson, B. Morein, & B. Wahren.
Neutralizing cross-reactive and non-neutralizing monoclonal antibodies to
HIV-1 gp120. AIDS 4:953-960, 1990.

subject to immunoselection in vivo, and that V3 on early field virus is less
accessible to NAbs than the V3 loop on laboratory strains.

[Arendrup (1993)] M. Arendrup, A. Sonnerborg, B. Svennerholm,
[Allaway (1993)] G. P. Allaway, A. M. Ryder, G. A. Beaudry, & P. J. Madden. . Akerblom, C. Nielsen, H. Clausen, S. Olofsson, J. O. Nielsen, & J. E. S.
Synergistic inhibition of HIV-1 envelope-mediated cell fusion by CD4-based  Hensen. Neutralizing antibody response during human immunodeficiency

molecules in combination with antibodies to gp120 or gp#DS Res Hum virus type 1 infection: type and group specificity and viral escap&en
Retroviruse®:581-587, 1993. Virol 74:855-863, 1993.

[Alsmadi (1997)] O. Alsmadi, R. Herz, E. Murphy, A. Pinter, & S. A. Tilley. A [Armbruster (2002)] C. Armbruster, G. M. Stiegler, B. A. Vcelar, W. Jager,
novel antibody-dependent cellular cytotoxicity epitope in gp120 is identified  N. L. Michael, N. Vetter, & H. W. Katinger. A phase | trial with two human
by two monoclonal antibodies isolated from a long-term survivor of human  monoclonal antibodies (hMAb 2F5, 2G12) against HIVAIDS 16(2):227—
immunodeficiency virus type 1 infectiod.Virol 71:925-33, 1997. 33, 2002.
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[Armstrong & Dimmock(1996)] S. J. Armstrong & N. J. Dimmock. Vary- [Banapour (1987)] B.Banapour, K. Rosenthal, L. Rabin, V. Sharma, L. Young,
ing temperature-dependence of post-attachment neutralization of humanim- J. Fernandez, E. Engleman, M. McGrath, G. Reyes, & J. Lifson. Character-
munodeficiency virus type 1 by monoclonal antibodies to gp120: identifi- ization and Epitope Mapping of a Human Monoclonal Antibody Reactive
cation of a very early fusion-independent event as a neutralization tdrget.  with the Envelope Glycoprotein of Human Immunodeficiency Virli$m-

Gen Virol 77:1397-1402, 1996. munol1394027-4033, 1987.

[Armstrong (1996)] S.J. Armstrong, T. L. McInerney, L. McLain, B. Wahren, [Bandres (1998)] J. C. Bandres, Q. F. W. QF, J.O’Leary, F. Baleaux, A. Amara,
J. Hinkula, M. Levi, & N. J. Dimmock. Two neutralization anti-V3 mono- J. A. Hoxie, & S.-P. M. K. Gorny. Human immunodeficiency virus (HIV)
clonal antibodies act by affecting different functions of human immunode- envelope binds to CXCR4 independently of CD4, and binding can be en-
ficiency virus type 1J Gen Virol77:2931-2941, 1996. hanced by interaction with soluble CD4 or by HIV envelope deglycosylation.

_ J Virol 72:2500-2504, 1998.
[Baba (2000)] T. W. Baba, V. Liska, R. Hofmann-Lehmann, J. Vlasak, W. Xu,

S. Ayehunie, L. A. Cavacini, M. R. Posner, H. Katinger, G. Stiegler, B. J. [Barbas I11 (1992)] C. F. Barbas Ill, E. Bjorling, F. Chiodi, N. Dunlop,
Bernacky, T. A. Rizvi, R. Schmidt, L. R. Hill, M. E. Keeling, Y. Lu, J. E. D. Cababa, T. M. Jones, S. L. Zebedee, M. A. Persson, P. A. Nara, E. Norrby,.

Wright, T. C. Chou, & R. M. Ruprecht. Human neutralizing monoclonal Recombinant human Fab fragments neutralize human type 1 immunodefi-
antibodies of the |gG1 Subtype protemat Med6:200_6, 2000. Ciency virus in vitro.Proc Natl Acad Sci U8899339—9343, 1992.

[Back (1993)] N. K. T. Back, L. Smit, M. Schutten, P. L. Nara, M. Tersmette, [Barbas Il (1993)] C. F. Barbas IIl, T. A. Collet, P. Roben, J. Binley, W. Am-
& J. Goudsmit. Mutations in Human Immunodeficiency Virus Type 1 gp41 berg, D. Hoelkstra, D. Cabana, T. M. Jpnes, R. A. Williamson, G. R. Pilking-
Affect Sensitivity to Neutralization by gp120 Antibodied Virol 67:6897— ton, N. L. Haigwood, A. C. Satterthwait, |. Sanz, & D. R. Burton. Molecular
6902, 1993. Three closely related clones were derived from a neutralization Profile ofanantibody response to HIV-1 as probed by combinatorial libraries.
resistant llIB isolate that had been passaged in a chimpanzee. gp41 mutations ¥ Mol Biol 230:812-823, 1993.
were shown to profoundly alter the ability of V3 loop MAbs 5023 and 178.1 [Barnett (2001)] S. W. Barnett, S. Lu, I. Srivastava, S. Cherpelis, A. Gettie,
to neutralize. Critical substitutions in gp41 were 668 and 675, close to the 3 Blanchard, S. Wang, I. Mboudjeka, L. Leung, Y. Lian, A. Fong, C. Buckner,
immunogenic domain 662-668, or ELDKWAS. Less profound inhibition A Ly, S_Hilt, J. Ulmer, C. T. Wild, J. R. Mascola, & L. Stamatatos. The ability
was observed for the anti-CD4 binding site MAb GP13. of an oligomeric human immunodeficiency virus type 1 (HIV-1) envelope

[Bagley (1994)] J. Bagley, P. J. Dillon, C. Rosen, J. Robinson, J. Sodroski, & gntigen to elicit.neutrali.zing anFibodies against primary HI'V-l isolgtes is
W. A. Marasco. Structural Characterization of Broadly Neutralizing Human improved fgllowmg partial deletion of the second hypervariable regibn.
Monoclonal Antibodies Against the CD4 Binding Site of HIV-1 gp1 24l Virol 7412):5526-40, 2001.

Immunol31(15):1149-1160, 1994. This paper is a detailed study of the V-D- [Barouch (2001)] D. H. Barouch, S. Santra, M. J. Kuroda, J. E. Schmitz,
J heavy chain usage and V-J light chain usage for the three monoclonals that R. Plishka, A. Buckler-White, A. E. Gaitan, R. Zin, J. H. Nam, L. S. Wyatt,
bind to the HIV-1 envelope CD4 binding site: F105, 15e and 21h. Different M. A. Lifton, C. E. Nickerson, B. Moss, D. C. Montefiori, V. M. Hirsch, &
germline genes were used, and there was evidence for antigen-drive clonal N. L. Letvin. Reduction of simian-human immunodeficiency virus 89.6P
selection of somatic mutations. Eight positions in the heavy chain and two viremia in rhesus monkeys by recombinant modified vaccinia virus Ankara
in the light chain complementarity determining positions were identical in  vaccination.J Virol 75(11):5151-8, 2001.

the three Mabs. .
[Barsov (1996)] E. V.Barsov, W. E. Huber, J. Marcotrigiano, P. K. Clark, A. D.

[Bai (2000)] Y. Bai, Y. Zhao, T. Yu, M. P. Dierich, & Y. H. Chen. Antibodies to Clark, E. Arnold, & S. H. Hughes. Inhibition of Human Immunodeficiency
HIV-1 gp41 recognize synthetic peptides of human IFN-alpha and IFN-beta. Virus Type 1 Integrase by the Fab Fragment of a Specific Monoclonal Anti-
Int Arch Allergy Immunoll21:170-2, 2000. body Suggests that Different Multimerization States Are Required for Dif-
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ferent Enzymatic Functions.Virol 70:4484-4494, 1996. MAb 35 does not gp120: a phase 2 study in higher- and lower-risk voluntedrifect Dis
inhibit HIV-1 IN, but Fab 35 inhibits 3'-end processing, strand transferand  1839):1343-52, 2001.

disintegration. This appears to be through interfering with multimerization, . ) .
g PP g g [Benjouad (1993)] A. Benjouad, J.-C. Gluckman, L. Montagnier, &

and suggests that the C-terminal region is important for IN function. . o . : ) :
E. Bahraoui. Specificity of antibodies produced against native or desia-
[Bartlett (1998)] J. A. Bartlett, S. S. Wasserman, C. B. Hicks, R. T. Dodge, lylated human immunodeficiency virus type 1 recombinant gp6dirol
K. J. Weinhold, C. O. Tacket, N. Ketter, A. E. Wittek, T. J. Palker, & B. F. 67:1693-1697, 1993. MADs raised against desialylated HIV-1 gp160 cross-
Haynes. Safety and immunogenicity of an HLA-based HIV envelope poly-  react with HIV-2 gp140 due to the immunodominant epitope in gp41.

valent synthetic peptide immunogeAlDS12:1291-300, 1998. [Beretta & Dalgleish(1994)] A.Beretta & A. Dalgleish. B-cell epitopAtDS
[Beddows (1999)] S. Beddows, S. Lister, R. Cheingsong, C. Bruck, & J. We-  8(suppl 1):S133-5145, 1994.

ber, C_omparison_ of _the ar_1tibody repertoi_re generat_ed in healthy VOIunteerﬁSeretta (1987)] A. Beretta, F. Grassi, M. Pelagi, A. Clivio, C. Parravicini,

foII(_)wmg immunization with a monomeric repombmant_g_plZO construct = 5. Giovinazzo, F. Andronico, L. Lopalco, P. Verani, S. Butto, F. Titti, G. B.

depved fro_m a CCRS/CXCRA"US'.ng huma_n |m_munodef|0|ency virus type Rossi, G. Viale, E. Ginelli, & A. G. Siccardi. HIV env Glycoprotein Shares a

1 isolate with sera from naturally infected individuas Virol 73:1740-5, Cross-Reacting Epitope with a Surface Protein Present on Activated Human

1999. Monocytes and Involved in Antigen Presentati&ur J Immunoll7:1793—
[Beirnaert (2001)] E. Beirnaert, S. De Zutter, W. Janssens, & G. van der Groen. 1798, 1987. The MAb M38 binds to gp120 and also to a human protein of

Potent broad cross-neutralizing sera inhibit attachment of primary HIV-1 80 kd that is expressed on a small fraction of mononuclear cells in the lymph

isolates (groups M and O) to peripheral blood mononuclear cdislogy nodes. M38 inhibits proliferation in autologous tetanus toxoid presentation,
281(2):305-14, 2001. so is involved in antigen presentation. Suggested molecular mimicry.

[Beirnaert (2000)] E. Beirnaert, P. Nyambi, B. Willems, L. Heyndrickx, [Berman (1997)] P. W. Berman, A. M. Gray, T. Wrin, J. C. Vennari, D. J.

R. Colebunders, W. Janssens, & G. van der Groen. ldentification and gastm'an, g R. Naklamurar; D. P. Frapms,f@ Gors_e,f& D I:ANSchV\iazréz.
characterization of sera from HIV-infected individuals with broad cross- enetic and immunologic characterization of viruses infecting Tgp .

neutralizing activity against group M (env clade A-H) and group O primary vaccinated volunteerdl Infect Dis176:384-397, 1997.
HIV-1 isolates.J Med Virol62(1):14-24, 2000. [Berman (1991)] P. W. Berman, K. Rosenthal, G. Nakamura, L. Riddle, J. P.

. Porter, D. Dowbenko, M. Hobbes, R. Byrn, J. Groopman, T. Gregory, &

[Bilsg)e(c(li??)l]mii'ezéBf I'T'gﬁégl.i;.vc\?%zi’ ";/l'thﬂg%l;aTkE\éi\?;gﬂAKg?;zrj B. Fendly. Monoclonal antibodies to gp160 of HIV-1 that neutralize HIV-

' RS . . Lo S 1 infectivity, block the binding of gp120 to CD4, and react with diverse
ney, D. Montifiori, K. Weinhold, & NIAID AIDS Vaccine Evaluation Group. isolates.J AIDS4:306. 1991
Induction of immune responses to HIV-1 canarypox virus (ALVAC) HIV- | U '

1 and gp120 SF-2 recombinant vaccines in uninfected volunte®iSS [Berthet-Colominas (1999)] C. Berthet-Colominas, S. Monaco, A. Novelli,

12:2407-15, 1998. G. Sibai, F. Mallet, & S. Cusack. Head-to-tail dimers and interdomain

Belshe (2001)] R.B.Belshe. C. S G.1.G S. Buchbinder. K. Wei flexibility revealed by the crystal structure of HIV-1 capsid protein p24
[Belshe (2001)] R.B. Belshe, C. Stevens, G. J. Gorse, S. Buchbinder, K. Wein- ., 1004 with a monoclonal FaBMBO J18:1124-36, 1999.

hold, H. Sheppard, D. Stablein, S. Self, J. McNamara, S. Frey, J. Flores, J. L.

Excler, M. Klein, R. E. Habib, A. M. Duliege, C. Harro, L. Corey, M. Keefer, [Billaut-Mulot (2001)] O. Billaut-Mulot, T. Idziorek, M. Loyens, A. Capron, &

M. Mulligan, P. Wright, C. Celum, F. Judson, K. Mayer, D. McKirnan, G. M. Bahr. Modulation of cellular and humoral immune responses to a mul-
M. Marmor, G. Woody, & and. Safety and immunogenicity of a canarypox- tiepitopic HIV-1 DNA vaccine by interleukin-18 DNA immunization/viral
vectored human immunodeficiency virus Type 1 vaccine with or without  protein boostVaccinel9(20-22):2803-11, 2001.

IV-D-4
DEC 2001



[Binley (1999)] J. Binley, R. Sanders, B. Clas, N. Schuelke, A. Master, Y. Guo,
F. Kajumo, D. Anselma, P. Maddon, W. Olson, & J. Moore. A Recombi-
nant Human Immunodeficiency virus type 1 envelope glycoprotein complex
stabilized by an intramolecular disulfide bond between the gp120 and gp4
subunits is an antigenic mimic of the trimeric virion associated structlure.
Virol 74:627-43, 1999.
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paper helped showed the biological relevance of a deglycosylated variable
loop deleted form of the core gp120.

iBizub-Bender (1994)] D.Bizub-Bender, J. Kulkosky, & A. M. Skalka. Mono-

clonal antibodies against HIV type 1 Integrase: clues to molecular structure.

AIDS Res Hum Retrovirusé&§:1105-1115, 1994.

[Binley (1997a)] J. M. Binley, H. Arshad, T. R. Fouts, & J. P. Moore. An [Boe (1998)] S.O.Boe, B. Bjorndal, B. Rosok, A. M. Szilvay, & K. H. Kalland.

investigation of the high avidity antibody response to gp120 of human im-
munodeficiency virus type 1AIDS Res and Human Reti3:1007-1015,
1997a.

[Binley (1996)] J. M. Binley, H. J. Ditzel, C. F. Barbas Ill, N. Sullivan, J. So-
droski, P. W. H. . Parren, & D. R. Burton. Human antibody responses to HIV
type 1 glycoprotein 41 cloned in phage display libraries suggest three major

Subcellular localization of human immunodeficiency virus type 1 RNAS,
Rev, and the splicing factor SC-3Wirology 244473-82, 1998.

[Bolmstedt (1990)] A.Bolmstedt, S. Olofsson, E. Sjogren-Jansson, I. Sjoblom,

L. Akerblom, J.-E. S. Hansen, & S.-L. Hu. Carbohydrate determinant
NeuAc-GaBi(1-4) of N-linked glycans modulates the antigenic activity of
human immunodeficiency virus type 1 glycoprotein gp120Gen Virol

epitopes are recognized and give evidence for conserved antibody motifs in 73:3009-3105, 1990.

antigen bindingAIDS Res Hum Retrovirus&2:911-924, 1996. A panel of

[Bolmstedt (1996)] A. Bolmstedt, S. Sjolander, J. E. Hansen, L. Akerblom,

anti-gp41 human Fab fragments were generated by panning phage display A, Hemming, S. L. Hu, B. Morein, & S. Olofsson. Influence of N-linked

antibody libraries prepared from HIV-1 positive donors with rgp41. Fabs

glycans in V4-V5 region of human immunodeficiency virus type 1 glycopro-

tended to be directed against three epitopes, designated clusters I-lll. None tein gp160 on induction of a virus-neutralizing humoral respodsalDS

were neutralizing. Acommon CDR3 motif was found in several of the heavy
chain sequences.

[Binley (1997b)] J. M. Binley, P. J. Klasse, Y. Cao, I. Jones, M. Markowitz,
D. D. Ho, & J. P. Moore. Differential regulation of the antibody responses
to Gag and Env proteins of human immunodeficiency virus typé \tirol
71:2799-809, 1997b. Retention of anti-Env antibodies and loss of anti-Gag

Hum Retrovirol12:213-220, 1996. Because N-linked glycans on viral gly-
coproteins can protect otherwise accessible neutralization epitopes of the
viral envelope from neutralizing antibodies, the aim of this study was to
explore the possibility of achieving a more broadly neutralizing immune re-
sponse with a gp160 depleted of three N-linked glycans in the CD4-binding
domain. Mutant and wild type gp160 were formulated into immunostimulat-

antibodies during progression was studied, and suggested to be the result ing complexes (iscoms), and guinea pigs were vaccinated. Both preparations

of the loss of T-cell help and the ability of Env to stimulate B cells even
with declining CD4 cells, because of Env’s unique ability to bind to the CD4
molecule.

[Binley (2000)] J. M. Binley, A. Trkola, T. Ketas, D. Schiller, B. Clas, S. Little,
D. Richman, A. Hurley, M. Markowitz, & J. P. Moore. The effect of highly
active antiretroviral therapy on binding and neutralizing antibody responses
to human immunodeficiency virus type 1 infectidrinfect Dis1823):945—
9, 2000.

[Binley (1998)] J. M. Binley, R. Wyatt, E. Desjardins, P. D. Kwong, W. Hen-
drickson, J. P. Moore, & J. Sodroski. Analysis of the interaction of antibodies

with a conserved enzymatically deglycosylated core of the HIV type 1 En-[Boots (1997)] L. J. Boots, P. M. McKenna, B. A. Arnold, P. M. Keller, M. K.

velope glycoprotein 120AIDS Res Hum Retroviruséd:191-8, 1998. This
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[Bongertz (2001)] V. Bongertz, C. I. Costa, V. G. Veloso, B. Grinsztejn, E. C.

induced high serum antibody response to native gp120 and V3 peptides. The
sera from animals immunized with the mutated glycoprotein lacking CD4
glycosylation sites did not neutralize nonrelated HIV strains better than did
sera from animals immunized with wild type glycoprotein, but animals im-
munized with mutant gp160 neutralized mutant virus better than wild type
virus, and vice versa.

Joao Filho, G. Calvet, J. H. Pilotto, M. L. Guimaraes, & M. G. Morgado.
Vertical HIV-1 transmission: importance of neutralizing antibody titer and
specificity. Scand J Immund3(3):302-9, 2001.

Gorny, S. Zolla-Pazner, J. E. Robinson, & A. J. Conley. Anti-human im-
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munodeficiency virus type 1 human monoclonal antibodies that bind dis- virus type 1-infected long-term nonprogressadrinfect Dis1795):1264—7,
continuous epitopes in the viral glycoproteins can identify mimotopes from  1999.

recombinant phage peptide display librarigdDS Res Hum Retroviruses [Brand (1998)] D. Brand, F. Lemiale, I. Turbica, L. Buzelay, S. Brunet, &

13:1549-59, 1997. . ) : :
F. Barin. Comparative analysis of humoral immune responses to HIV type
[Bou-Habib (1994)] D. C. Bou-Habib, G. Roderiquez, T. Oravecz, P. W. 1 envelope glycoproteins in mice immunized with a DNA vaccine, recom-
Berman, P. Lusso, & M. A. Norcross. Cryptic nature of envelope V3 re-  binant Semliki Forest virus RNA, or recombinant Semliki Forest virus par-
gion epitopes protects primary monocytotropic human immunodeficiency ticles. AIDS Res Hum Retroviruség:1369-77, 1998.

virus type 1 from antibody neutralizatiod Virol 686006-6013, 1994. This g\ 1994y R G.W. Bristow, A. R. Douglas, J. J. Skehel, & R. S. Daniels.
paper shows that antibodies to the tip of the V3 loop fail to neutralize primary : ) . . .
; . . Analysis of murine antibody responses to baculovirus-expressed human im-
isolate JR-CSF, and that the V3 loop is far more accessible on the JR-CSF de- . ; .

munodeficiency virus type 1 envelope glycoproteih&en Virol 75:2089—

rived T-cell tropic strain T-CSF. Anti-V3 antibodies successfully neutralize 2005, 1994. BALBJc mice were immunized with baculovirus expressed

T-CSF. Weak binding .Of ant|-V3 antlbod!es 0 .the primary isolate ‘?R_CSF gpl160 or gp120, and 15 MAbs were generated. No MAbs generated in this
suggests the V3 loop is accessible only in a minor fraction of proteins. : . . . .
study neutralized reference strains, using a tetrazolium-based cytotoxicity
[Boudet (1995)] F. Boudet, H. Keller, M. P. Kieny, & J. Theze. Single peptide  assay to test for neutralization. Ten of the Mabs were mapped by peptide
and anti-idiotype based immunizations can broaden the antibody response ELISA, and seven reacted with the C1 region, one with V2, one with V4,
against the variable V3 domain of HIV-1 in micélol Immunol32:449— and one with the C-terminal end.
457,1995. Given the high degree of sequence variability of the V3 loop, ths[Broder (1994)] C. Broder, P. Earl, D. Long, S. Abedon, B. Moss, & R. Doms.

humoral response to this region tends to be type specific. An anti-idiotypi AT T . s .
. . . . Antigenic implications of human immunodeficiency virus type 1 envelope
antibody could broaden the anti-V3 antibody polyclonal response in BALB/c T o 2. )
guaternary structure: Oligomer-specific and -sensitive monoclonal antibod-

mice, relative to the original Ab used to generate the anti-idiotype response. . : i .
A synthetic peptide derived from the V3 determinant of HIV-1 MN in- fr?t'i_Prolec\)l?Tgluﬁﬁszict')suSﬁ;ﬁgﬁiﬁ;ﬁf&égﬁgh \?vir? Qltil-%[:rialri?:r:-(ljl\ii
duced an antibody response to multiple HIV-1 strains, but the extent of this 111} egnF\)/eIo ewere studieg These MA{)S tendedto reactwithgconformational
cross-reactivity was inversely correlated with the binding affinity to V3 MN . b o : : : :
eptide epitopes. 21 of the anti-gp41 MAbs reacted preferentially with oligomeric
pephde. env, while only 1 of the anti-gp120 MADbs reacted more strongly with the
[Boudet (1991)] F. Boudet, J. Theze, & M. Zouali. UV-treated polystyrene  oligomer, and 14 of the anti-gp120 preferentially recognized monomeric env.

microtitreplatesforuseinanELISAtomeasureantibodiesagainstsyntheticEBm”den (1990)] P. A. Broliden, K. Ljunggren, J. Hinkula, E. Norrby

peptides.J Immunol Method4273-82, 1991. L. Akerblom, & B. Wahren. A monoclonal antibody to human immunodefi-
[Boudet (1994)] F. Boudet, J. Theze, & M. Zouali. Anti-ldiotypic Antibodies ciency virus type 1 which mediates cellular cytotoxicity and neutralization.
to the Third Variable Domain of gp120 Induce an Anti-HIV-1 Antibody J Virol 64:936—-940, 1990.

Response in MiceVirology 200:176-188, 1994. [Broliden (1991)] P.A.Broliden, B. Makitalo, L. Akerblom, J. Rosen, K. Broli-

[Boyer (1991)] V. Boyer, H. Broly, S. Souche, P. Madaule, J. Rossier, D. Za- den, G. Utter, M. Jondal, E. Norrby, & B. Wahren. Identification of amino
gury, & C. Desgranges. Characterization and large production of human acids in the V3 region of gp120 critical for virus neutralization by human
monoclonal antibodies against the HIV-1 envelop€lin Exp Immunol HIV-1 specific antibodiesilmmunology73:371-376, 1991.

83:452-459, 199L. [Buchacher (1994)] A.Buchacher, R. Predl, K. Strutzenberger, W. Steinfellner,
[Bradney (1999)] A. P. Bradney, S. Scheer, J. M. Crawford, S. P. Buchbinder, A. Trkola, M. Purtscher, G. Gruber, C. Tauer, F. Steindl, A. Jungbauer, &
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2001.

369, 1994. A panel of 33 human monoclonal antibodies were produced. ) ) o

Linear epitopes for some of this set of MAbs were mapped using peptiddBuratti (1997)] E. Buratti, S. G. Tisminetzky, P. D'Agaro, & F. E. Baralle. A
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strains. showed very potent neutralization of a range of primary B subtype isolates
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munodeficiency virus type 1-neutralizing monoclonal antibodies which react{Parren (1995)] P. W. Parren, H. J. Ditzel, R. J. Gulizia, J. M. Binley, C. F. B.
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human immunodeficiency virus type 1 principal neutralizing determinant
antibodiesAIDS Res Hum Retrovirus811-49, 1993. Observed restricted

S. Zolla-Pazner. Human Monoclonal Antibodies to the V3 Loop of gp120
Mediate Variable and Distinct Effects on Binding and Viral Neutralization

subsetof murine V heavy and lightchain gene elementsinasetof 5 antibodies by a Human Monoclonal Antibody to the CD4 Binding SideCell Biochem

that bind to the tip of the V3 loop.

IV-D-36

Suppl O(16 part E):69, 1992a.

DEC 2001



Antibody References

[Posner (1993)] M. R. Posner, L. A. Cavacini, C. L. Emes, J. Power, & R. Byrn. [Purtscher (1996)] M. Purtscher, A. Trkola, A. Grassauer, P. M. Schulz,
Neutralization of HIV-1 by F105, a Human Monoclonal Antibody tothe CD4 ~ A. Klima, S. Dopper, G. Gruber, A. Buchacher, T. Muster, & H. Katinger.
Binding Site of gp120J AIDS6:7-14, 1993. Restricted antigenic variability of the epitope recognized by the neutralizing

gp41 antibody 2F5AIDS 10:587-593, 1996. Binding and neutralization to

[Posner (1995)] M. R. Posner, L. A. Cavacini, J. Gambertoglio, C. Spino, gp41 ELDKWA variants by anti-gp41 MAb 2F5 were studied. LDKW is the
E. Wolfe, C. Trapnell, N. Ketter, S. Hammer, & M. Samore. An ACTG phase e binding motif.

la safety and pharmacokinetic trial of immunotherapy with the anti-CD4

binding site human monoclonal antibody F10&tl Conf Hum Retroviruses ~ [Purtscher (1994)] M. Purtscher, A. Trkola, G. Gruber, A. Buchacher, R. Predl|,
Relat Infect (2nd)995150, 1995. Aidsline: 95920546 Abstract: Eight HIV- F. Steindl, C. Tauer, R. Berger, N. Barrett, A. Jungbauer, & H. Katinger.
positive asymptomatic individuals were given F105 by intravenous infusion. A broadly neutralizing human monoclonal antibody against gp41 of human
There were no clinical side effects or changes in biochemical tests among immunodeficiency virus type AIDS Res Hum Retrovirus8:1651-1658,

the eight volunteers. The plasma half life of F105 had a range of 8.7-18.6 1994.

days. [Qian & Tomer(1998)] X. H. Qian & K. B. Tomer. Affinity capillary elec-

[Posner (1992b)] M. R. Posner, H. S. Elboim, T. Cannon, L. Cavicini, & trophoresis investigation of an epitope on human immunodeficiency virus
T. Hideshima. Functional Activity of an HIV-1 Neutralizing IgG Human  recognized by a monoclonal antibodslectrophoresis9:415-9, 1998.

Monoclonal Antibody: ADCC and Complement-Mediated LysiSDS Res  p4nkj (1994)] A. Ranki, A. Lagerstedt, V. Ovod, E. Aavik, & K. Krohn. Ex-
Hum Retroviruseg:553-558, 1992b. pression kinetics and subcellular localization of HIV-1 regulatory proteins

[Posner (1991)] M. R. Posner, T. Hideshima, T. Cannon, M. Mukherjee, K. H. Nef and Tat in established lymphoid cell linegrch Virol 139.365-378,
Mayer, & R. A. Byrn. An IgG human monoclonal antibody that reacts with 1994.
H|V-|/gp120, inhibits virus blndlng to cells, and neutralizes infectiah. [Rankl (1995)] A. Ranki. M. Nyberg V. Ovod. M. Haltia. I. Elovaara. R. Rain-
Immunol1464325-4332, 1991. Original paper describing the neutralizing = jqko. H. Haapasalo, & K. Krohn. Abundant expression of HIV Nef and
MAb F105. Rev proteins in brain astrocytes in vivo is associated with demeAtiaS
[Potts (1993)] B. J. Potts, K. G. Field, Y. Wu, M. Posner, L. Cavacini, & 9:1001-1008, 1995. HIV Nef protein was found in the brain cells of infected

M. White-Scharf. Synergistic Inhibition of HIV-1 by CD4 Binding Domain individuals with clinical neurological disease.

Reagents and V3-Directed Monoclonal AntibodigBology 197.415-419,  [Reitter (1998)] J. N. Reitter, R. E. Means, & R. C. Desrosiers. A role for
1993. Four anti-V3 IOOp MAbS, (591, 831, 501, and 582), were evaluated Carbohydrates in immune evasion in AlDISat Med4(6)679_84, 1998.

for their affinity, neutralization potencies, and their ability to synergize F105

or sCD4 neutralization. The most important parameter for synergy was thdReitz (1988)] M. S. Reitz, Jr., C. Wilson, C. Naugle, & M. Robert-Guroff.
capacity to neutralize a given virus independently. Generation of a neutralization-resistant variant of HIV-1 is due to selection

for a point mutation in the envelope ger@ell 54:57-63, 1988. Growth of
[Poumbourios (1995)] P. Poumbourios, W. E. Ahmar, D. A. McPhee, & B. E.  HXB2 in the constant presence of a neutralizing antiserum yielded a viral
Kemp. Determinants of human immunodeficiency virus type 1 envelope population resistant to the same serum. gp41 mutation 582 (Ala to Thr
glycoprotein oligomeric structurél. Virol 69:1209-1218, 1995. conferred the resistant phenotype.

[Poumbourios (1992)] P. Poumbourios, D. A. McPhee, & B. E. Kemp. Anti- [Richardson (1996)] T. M. Richardson, Jr., B. L. Stryjewski, C. C. Broder,
body epitopes sensitive to the state of human immunodeficiency virus type J. A. Hoxie, J. R. Mascola, P. L. Earl, & R. W. Doms. Humoral response to
1 gp41 oligomerization map to a putative alpha-helical regiaiDS Res oligomeric human immunodeficiency virus type 1 envelope protewirol
Hum Retroviruse8:2055-2062, 1992. 70:753-62, 1996. An Env antigen capture enzyme-linked immunosorben

190 9

IV-D-37
DEC 2001



Antibody References

assay using a soluble, oligomeric form of HIV-111IB Env (gp140) that con-  and human HIV+ sera when the chimeric virus was compared to MN. En-
tains gp120 and the gp41 ectodomain was developed. The gp140, captured hanced affinity, and greater proportions of labeled infected H9 cells by FACS
by various monoclonal antibodies (MAbs), retained its native oligomeric  analysis, were also observed using two anti-MN V3 MAbs, 50.1 and 83.1.

structure: it bound CD4 and was recognized by MADbs to conformational

epitopes in gp120 and gp41, including oligomer-specific epitopes in gp41. [Robert-Hebmann (1992a)] V. Robert-Hebmann, S. Emiliani, F. Jean,

M. Resnicoff, & C. Devaux. Clonal analysis of murine B-cell response to the
[Rini (1993)] J. M. Rini, E. A. Stura, P. A. Salinas, A. T. Profy, & I. A. Wilson. human immunodeficiency virus type 1 (HIV-1)-gag p17 and p25 antigens.
Crystal structure of a human immunodeficiency virus type 1 neutralizing Mol Immunol29:729-738, 1992a.
antibody, 50.1, in complex with its V3 loop peptide antigfnmoc Natl Acad o ,
Sci USA0:6325-6329, 1993. The V3 antigenic site is stretched out, not thelRobert-Hebmann (1992b)] V. Robert-Hebmann, S. Emiliani, M. Resnicoff,

3 turn seen as the primary determinant in other published anti-v3 peptide - J€@n, & C. Devaux. Subtyping of human immunodeficiency virus isolates
Fab structures. with a panel of monoclonal antibodies: identification of conserved and di-

vergent epitopes on p17 and p25 core protdifid.Immunol29:1175-1183,
[Rizzuto (1998)] C. D. Rizzuto, R. Wyatt, N. Hernandez-Ramos, Y. Sun, P. D.  1992h.
Kwong, W. A. Hendrickson, & J. Sodroski. A conserved HIV gp120 glyco- ] . . ,
protein structure involved in chemokine receptor bindBgjenc®80.1949— [Robinson (1992)] J. Robinson, H. Yoshiyama, D. Holton, S. Elliot, & D. D.
53, 1998. This paper compares the epitope for CD4 inducible MAbs with ~ HO- Distinct antigenic sites on HIV gp120 identified by a panel of human
the chemokine co-receptor binding site on the gp120 molecule. Site-directed Monoclonal antibodies] Cell BiochenSuppl 16E71, 1992.

mu_tagenesis of YU2 Env was guided by information obtained frqmthg CIyS-[Robinson (1990a)] J. E. Robinson, D. Holton, S. Pacheco-Morell, J. Liu, &
tallized CD4-17b-gp120 core structure, Kwong etal, 1998. YU2isaprimary  y pMcMurdo. Identification of conserved and variable epitopes of human
macrophage tropic R5 isolate with high affinity for both CD4 and CCR5. A immunodeficiency virus type-1 (HIV-1) gp120 by human monoclonal anti-

protein with the V1-V2 loops deleted, calleddvivas the basis forthe assay  podies produced by EBV transformed cell liné$DS Res Hum Retroviruses
which detected binding of virus to cells expressing CCR5 in the presence of 5.567_579 1990a.

sCD4. Preincubaton with MAb 17b blocks binding, as did the natural lig-

and for CCR5, MIP-B and anti-CCR5 MAb 2D7. Mutations 437 P/A and [Robinson (1991)] W. E. Robinson, M. K. Gorny, J.-Y. Xu, W. M. Mitchell, &
442 Q/L increased CCRS5 binding affinity. The region of gp120 CCR5 bind- ~ S. Zolla-Pazner. Two Immunodominant Domains of gp41 Bind Antibodies
ing is shown to be the highly conservgesheet bridging structure, located Which Enhance Human Immunodeficiency Virus Type 1 Infection In Vitro.
proximal to the V3 loop. J Virol 65:4169-4176, 1991.

[Roben (1994)] P. Roben, J. P. Moore, M. Thali, J. Sodroski, C. F. Barbas IlI,[Robinson (1990b)] W. E. Robinson, Jr., T. Kawamura, M. K. Gorny, D. Lake,
& D. R. Burton. Recognition Properties of a Panel of Human Recombinant J.-Y. Xu, Y. Matsumoto, T. Sugano, Y. Masuho, W. M. Mitchell, E. Hersh,
Fab fragments to the CD4 binding site of gp120 that show differing abilities & S. Zolla-Pazner. Human monoclonal antibodies to the human immunod-
to neutralize human immunodeficiency virus typel Mirol 68:4821-4828, eficiency virus type 1 (HIV-1) transmembrane glycoprotein gp41 enhance
1994. HIV-1 infection in vitro. Proc Natl Acad Sci USA&7:3185-3189, 1990b.

Three gp41 MADs out of 16 Env and Gag MADs tested enhanced HIV-1 111B

infection of MT-2 cells. The enhancing antibodies were competitive with the

immunodominant epitopes of gp41 recognized by sera from HIV-1 infected
subjects.

[Robert-Guroff (1994)] M. Robert-Guroff,
A. Louie, M. Myagkikh, F. Michaels, M. P. Kieny, M. E. White-Scharf,
B. Potts, D. Grogg, & M. S. Reitz, Jr. Alteration of V3 loop context within
the envelope of human immunodeficiency virus type 1 enhances neutral-
ization. J Virol 68:3459-3466, 1994. MN-V3 loop inserted into a HBX2 [Robinson (1990c)] W. E. Robinson, Jr., T. Kawamura, D. Lake, Y. Masuho,
background results in enhanced neutralization of anti-MN V3 MAb 50.1  W. M. Mitchell, & E. M. Hersh. Antibodies to the Primary Immunodominant

IV-D-38
DEC 2001



Domain of Human Immunodeficiency Virus Type 1 (HIV-1) Glycoprotein
gp41 Enhance HIV-1 Infection In Vitral Virol 64:5301-5305, 1990c.

Antibody References

HIV-1 load in humanized severe combined immunodeficient migbS
14(18):2813-22, 2000.

[Rodriguez (1999)] D. Rodriguez, J. R. Rodriguez, M. Llorente, I. Vazquez, [Saphire (2001a)] E. O. Saphire, P. W. Parren, C. F. Barbas Ill, D. R. Burton,

P. Lucas, M. Esteban, C. Martinez-A, & G. del Real. A human immunodefi-
ciency virus type 1 Env-granulocyte-macrophage colony-stimulating factor

& I. A. Wilson. Crystallization and preliminary structure determination of
an intact human immunoglobulin, b12: an antibody that broadly neutralizes

fusion protein enhances the cellular immune response to Env in a vaccinia primary isolates of HIV-1Acta Crystallogr D Biol Crystallogb7(Pt 1):168—

virus-based vaccinel Gen Virol80(1):217-23, 1999.

[Ross (2001)] T.M.Ross, Y. Xu, T. D. Green, D. C. Montefiori, & H. L. Robin-
son. Enhanced avidity maturation of antibody to human immunodeficiency
virus envelope: DNA vaccination with gp120-C3d fusion proteiddDS
Res Hum Retroviruses/(9):829-35, 2001.

71, 2001a.

[Saphire (2001b)] E. O. Saphire, P. W. Parren, R. Pantophlet, M. B. Zwick,

G. M. Morris, P. M. Rudd, R. A. Dwek, R. L. Stanfield, D. R. Burton, &
I. A. Wilson. Crystal structure of a neutralizing human IGG against HIV-1:
a template for vaccine desigBcience2935532):1155-9, 2001b.

[Rovinski (1995)] B. Rovinski, L. Rodrigues, S. X. Cao, F. L. Yao, U. McGuin- [Sarmati (2001)] L. Sarmati, G. d’Ettorre, E. Nicastri, L. Ercoli, I. Uccella,
ness, C. Sia, G. Cates, S. Zolla-Pazner, S. Karwowska, T. J. Matthews, C. B. P. Massetti, S. G. Parisi, V. Vullo, & M. Andreoni. Neutralizing antibodies

McDanal, J. Mascola, & M. H. Klein. Induction of HIV type 1 neutral-

izing and env-CD4 blocking antibodies by immunization with genetically
engineered HIV type 1-like particles containing unprocessed gp160 glyco-
proteins.AIDS Res Hum Retrovirusé4:1187-1195, 1995.

[Saarloos (1995)] M. N. Saarloos, T. F. Lint, & G. T. Spear. Efficacy of HIV-
specific and "antibody-independent’ mechanisms for complement activation
by HIV-infected cells.Clin Exp ImmunoB9:189-195, 1995.

[Safrit (1993)] J.T. Safrit, M. S. C. Fung, C. A. Andrews, D. G. Braun, W. N. C.

against autologous human immunodeficiency virus type 1 isolates in patients
with increasing CD4 cell counts despite incomplete virus suppression during
antiretroviral treatmentClin Diagn Lab ImmunoB(4):822—4, 2001.

[Sasaki (1998)] S. Sasaki, K. Sumino, K. Hamajima, J. Fukushima, N. Ishii,

S. Kawamoto, H. Mohri, C. R. Kensil, & K. Okuda. Induction of systemic
and mucosal immune responses to human immunodeficiency virus type 1 by
a DNA vaccine formulated with QS-21 saponin adjuvant via intramuscular
and intranasal routed. Virol 72.4931-9, 1998.

Sun, T. W. Chang, & R. A. Koup. hu-PBL-SCID mice can be protected from [Sattentau(1995)] Q. J. Sattentau. Conservation of HIV-1 gp120 neutralizing

HIV-1 infection by passive transfer of monoclonal antibody to the principal
neutralizing determinant of envelope gp120DS7:15-21, 1993.

[Saito (1994)] Y. Saito, L. Sharer, L. Epstein,. Overexpression of Nef as a
marker for restricted HIV-1 infection of astrocytes in postmortem pediatric
central nervous tissueBleurology44:474—-481, 1994.

[Salzwedel (2000)] K. Salzwedel, E. D. Smith, B. Dey, & E. A. Berger. Se-
guential CD4-coreceptor interactions in humanimmunodeficiency virus type
1 Env function: soluble CD4 activates Env for coreceptor-dependent fusion
and reveals blocking activities of antibodies against cryptic conserved epi-
topes on gp120J Virol 74:326—-33, 2000.

[Sanhadji (2000)] K. Sanhadji, L. Grave, J. L. Touraine, P. Leissner, [Sattentau & Moore(1995)] Q. J. Sattentau & J. P. Moore. Human immunod-

C. Rouzioux, R. Firouzi, L. Kehrli, J. C. Tardy, & M. Mehtali. Gene trans-
fer of anti-gp41 antibody and CD4 immunoadhesin strongly reduces the

IV-D-39

epitopes after formalin inactivatioDS 9:1383—-1385, 1995.

[Sattentau(1996)] Q. J. Sattentau. Neutralization of HIV-1 by antibQuyr

Opin in ImmunoB:540-545, 1996. Review.

[Sattentau & Moore(1991)] Q. J. Sattentau & J. P. Moore. Conformational

changes induced in the human immunodeficiency virus envelope glycopro-
tein by soluble CD4 bindingd Exp Medl74:407—-415, 1991. sCD4 binding

to gp120 induces conformational changes within envelope oligomers. This
was measured on HIV-1-infected cells by the increased binding of gp120/V
loop specific MAbs, and on the surface of virions by increased cleavage o
the V3 loop by an exogenous proteinase.

eficiency virus type 1 neutralization is determined by epitope exposure o
the gp120 oligomerJ Exp Med182185-196, 1995. This study suggests

DEC 2001



Antibody References

that antibodies specific for one of five different binding regions on gp120
are associated with viral neutralization: V2, V3, C4, the CD4 binding site,
and a complex discontinuous epitope that does not interfere with CD4 bind-
ing. Kinetic binding properties of a set of MAbs that bind to these regions
were studied, analyzing binding to both functional oligomeric LAI gp120
and soluble monomeric LAI BH10 gp120; neutralizatiorsdB were also
evaluated. It was found that the neutralizationd®was related to the abil-
ity to bind oligomeric, not monomeric, gp120, and concluded that with the
exception of the V3 loop, regions of gp120 that are immunogenic will be

poorly presented on cell-line-adapted virions. Further, the association rate,

estimated as the 1, to reach equilibrium binding to multimeric, virion as-

negative factor reactive with murine monoclonal antibodies and human HIV-
1-positive sera AIDS Res Hum Retrovirus@s37-43, 1991. Epitopes for

9 murine MAbs were mapped, and found to be located in 4 immunogenic
regions. 7/10 sera from HIV-1 positive individuals reacted to the four nef
immunogenic regions.

[Schonning (1998)] K. Schonning, A. Bolmstedt, J. Novotny, O. S. Lund,

S. Olofsson, & J. E. Hansen. Induction of antibodies against epitopes
inaccessible on the HIV type 1 envelope oligomer by immunization with
recombinant monomeric glycoprotein 12@RIDS Res Hum Retroviruses
14:1451-6, 1998.

sociated, gp120, appears to be a major factor relating to affinity and potencyschonning (1999)] K. Schonning, O. Lund, O. S. Lund, & J. E. Hansen. Sto-

of the neutralization response to cell-line-adapted virus.
[Sattentau (1993)] Q. J. Sattentau, J. P. Moore, F. Vignaux, F. Traincard, &

P. Poignard. Conformational changes induced in the envelope glycoproteinlfs

of the human and simian immunodeficiency viruses by soluble recepto
binding. J Virol 67:7383—7393, 1993.

ichiometry of monoclonal antibody neutralization of T-cell line-adapted hu-
man immunodeficiency virus type 1.Virol 73:8364—70, 1999.

chutten (1995a)] M. Schutten, A. C. Andeweg, M. L. Bosch, & A. D. Oster-

haus. Enhancement of Infectivity of a Non-Syncytium Inducing HIV-1 by
sCD4 and by Human Antibodies that Neutralize Syncytium Inducing HIV-1.

[Sattentau (1995)] Q. J. Sattentau, S. Zolla-Pazner, & P. Poignard. Epitope ex- Scand J Immunct1:18-22, 1995a.

posure on functional, oligomeric HIV-1 gp41 moleculggology 206.713—
717,1995. Most gp41 epitopes are masked when associated with gp120
the cell surface. Weak binding of anti-gp41 MAbs can be enhanced by treat-
ment with sCD4. MAb 2F5 binds to a membrane proximal epitope which
binds in the presence of gp120 without sCD4.

[Savarino (2001)] A. Savarino, L. Gennero, H. C. Chen, D. Serrano,
F. Malavasi, J. R. Boelaert, & K. Sperber. Anti-HIV effects of chloroquine:
mechanisms of inhibition and spectrum of activiglDS 15(17):2221-9,
2001.

[Scharf (2001)] O. Scharf, H. Golding, L. R.King, N. Eller, D. Frazier, B. Gold-
ing, & D. E. Scott. Immunoglobulin G3 from polyclonal human immunod-
eficiency virus (HIV) immune globulin is more potent than other subclasses
in neutralizing HIV type 1.J Virol 75(14):6558-65, 2001.

[Scheffel (1999)] J. W. Scheffel, R. Ziemann, D. Hawksworth, J. Tyner, R. K.
Hickman, & J. Hackett. Monoclonal antibodies to an HIV-1 group O enve-
lope recombinantd Acquir Immune Defic Syn@2:221-7, 1999.

[Schneider (1991)] T. Schneider, H.-P. Harthus, P. Heldebrandt, M. Niedrig,
M. Broker, W. Weigelt, A. Beck, & G. Pauli. Epitopes of the HIV-1-

IV-D-40

J%chutten (1997)] M. Schutten, A. C. Andeweg, G. F. Rimmelzwaan, & A. D.

Osterhaus. Modulation of primary human immunodeficiency virus type 1
envelope glycoprotein-mediated entry by human antibodie&en Virol
78:999-1006, 1997. A series of HIV-1 envelope glycoproteins from related
primary virus isolates of different Sl phenotypes, together with chimeras of
these proteins, were tested in an envelope trans-complementation assay for
their sensitivity to either antibody mediated inhibition or enhancement of
HIV-1 entry. In contrast to the inhibition of HIV-1 entry, antibody mediated
enhancement was not temperature dependent and could not be mediated by
F(ab) fragments, implicating cross-linking as an important step. Enhance-
ment or inhibition seemed to be determined by virus isolate rather than by
the specificity of the antiserum used. 2F5 was the only MADb that inhibited
the entry of all viruses.

[Schutten (1995b)] M. Schutten, J. P. Langedijk, A. C. Andeweg, R. C. Huis-

man, R. H. Meloen, & A. D. Osterhaus. Characterization of a V3 domain-
specific neutralizing human monoclonal antibody that preferentially rec-
ognizes non-syncytium-inducing human immunodeficiency virus type 1
strains. J Gen Virol 76:1665-1673, 1995b. Characterization of HUMAb
MN215.

DEC 2001



[Schutten (1993)] M. Schutten, A. McKnight, R. C. Huisman, M. Thali, J. A.
McKeating, J. Sodroski, J. Goudsmit, & A. D. Osterhaus. Further character-
ization of an antigenic site of HIV-1 gp120 recognized by virus neutralizing
human monoclonal antibodie&IDS 7:919-923, 1993. Three human anti-
CD4 binding site MAbs were characterized. Amino acid substitutions that
block MAb binding were similar but slightly different than those found in
murine anti-CD4 binding site MAbs.

[Schutten (1996)] M. Schutten, K. Tenner-Racz, P. Racz, D. W. van Bekkum,
& A. D. Osterhaus. Human antibodies that neutralize primary human im-
munodeficiency virus type 1 in vitro do not provide protection in an in vivo
model.J Gen Virol77:1667-75, 1996.

[Scott (1990)] C. F. Scott, Jr., S. Silver, A. T. Profy, S. D. Putney, A. Langlois,
K. Weinhold, & J. E. Robinson. Human monoclonal antibody that recognizes
the V3 region of human immunodeficiency virus gp120 and neutralizes the
human T-lymphotropic virus type IIIMN strainProc Natl Acad Sci USA
87.8597-8601, 1990.

Antibody References

HIV-1/SIV chimeric infections of macaques monkeat Med5:204-210,
1999.

[Shiver (1997)] J. W. Shiver, M. E. Davies, Y. Yasutomi, H. C. Perry, D. C.

Freed, N. L. Letvin, & M. A. Liu. Anti-HIV env immunities elicited by
nucleic acid vaccines/accinel5:884—7, 1997.

[Shotton (1995)] C. Shotton, C. Arnold, Q. Sattentau, J. Sodroski, & J. A.

McKeating. ldentification and characterization of monoclonal antibodies
specific for polymorphic antigenic determinants within the V2 region of
the human immunodeficiency virus type 1 envelope glycoprotéikirol
69:222-230, 1995. Anti-V2 linear and conformation dependent MAbs were
studied. All V2 Abs studied could bind 111B, but failed to neutralize non-
clonal stocks. Epitope exposure is different in rgp120 compared to native
gp120. HXB2 V2-MAD neutralization escape mutants were sequenced.

[Sidorova(1999)] E. Sidorova. Human monoclonal antibodies to MN-24 pep-

tide of gp 120 HIV-1.Hum Antibodie®:107-10, 1999.

[Seligman (1996)] S. J. Seligman, J. M. Binley, M. K. Gorny, D. R. Burton, [Skinner (1988a)] M. A. Skinner, A. J. Langlois, C. B. McDanal, J. S. Mc-

S. Zolla-Pazner, & K. A. Sokolowski. Characterization by serial deletion
competition ELISAs of HIV-1 V3 loop epitopes recognized by monoclonal
antibodies. Mol Immunol33:737-745, 1996.

[Shafferman (1989)] A. Shafferman, J. Lennox, H. Grosfeld, J. Sadoff, R. R.
Redfield, & D. S. Burke. Patterns of antibody recognition of selected con-
served amino acid sequences from the HIV envelope in sera from different
stages of HIV infectionAIDS Res Hum Retrovirus&s33—-39, 1989.

Dougal, D. P. Bolognesi, & T. J. Matthews. Neutralizing Antibodies to an
Immunodominant Envelope Sequence Do Not Prevent gpl120 Binding to
CD4.J Virol 62:4195-4200, 1988a. This report was an early suggestion that
there are at least two classes of biologically active antibodies to HIV: one
classisisolate restricted, primarily directed to a hypervariable loop structure
of gp120 and not involved in CD4 binding; the second class is directed at
more conserved structures that may directly block CD4 binding.

[Skinner (1988b)] M. A. Skinner, R. Ting, A. J. Langlois, K. J. Weinhold, H. K.

[Shang (1991)] F. Shang, H. Huang, K. Revesz, H.-C. Chen, R. Herz, & A. Pin-
ter. Characterization of monoclonal antibodies against the human immun-
odeficiency virus matrix protein, p17gag: identification of epitopes exposed
at the surfaces of infected cellkVirol 65:4798-4804, 1991. Six MAbs with

Lyerly, K. Javaherian, & T. J. Matthews. Characteristics of a neutralizing
monoclonal antibody to the HIV envelope glycoproteiAIDS Res Hum
Retroviruse<:187-197, 1988b.

linear epitopes were mapped. These Abs could only bind to HiV-infected[SMith (1998)] A. D. Smith, S. C. Geisler, A. A. Chen, D. A. Resnick, B. M.

cells that had been permeablized with acetone. Only G11g1 and G11h3, two ROY P-J. Lewi, E. Arnold, & G. F. Arold. Human rhinovirus type 14:human

antibodies that did not bind to peptides, but only to intact p17, could react
with live HIV-1 infected cells. These antibodies were not neutralizing.

[Shibata (1999)] R. Shibata, T. Igarashi, N. Haigwood, A. Buckler-White,
R. Ogert, W. Ross, R. Willey, M. Cho, & M. Martin. Neutralizing anti-
body directed against the HIV-1 envelope glycoprotein can completely block

IV-D-41

immunodeficiency virus type 1 (HIV-1) V3 loop chimeras from a combina-
torial library induce potent neutralizing antibody responses against HIV-1.
Virol 72:651-9, 1998. The tip of the MN V3 loop, IGPGRAFYTTKN, was

inserted into cold-causing human rhinovirus 14 (HRV14) and chimeras werd
immunoselected using MAbs 447-52-D, 694/98-D, NM-01, and 59.1, for
good presentation of the V3 antigenic region. The selected chimeric viruse

DEC 2001



Antibody References

were neutralized by anti-V3 loop MAbs. The chimeric viruses elicited potent [Srivastava (2002)] |. K. Srivastava, L. Stamatatos, H. Legg, E. Kan, A. Fong,

NAbs against ALA-1 and MN in guinea pigs. S. R. Coates, L. Leung, M. Wininger, J. J. Donnelly, J. B. Ulmer, & S. W.
Barnett. Purification and characterization of oligomeric envelope glycopro-

[Sorensen (1994)] A. M. M. Sorensen, C. Nielsen, M. Arendrup, H. Clausen,  tein from a primary r5 subtype B human immunodeficiency virdid/irol

J. O. Nielsen, E. Osinaga, A. Roseto, & J.-E. S. Hansen. Neutralization 76(6):2835-47, 2002.

epitopes on HIV pseudotyped with HTLV-I: Conservation of carbohydrate

epitopes. J Acq Immune Def Synet116-123, 1994. Pseudotypes were [Stamatatos & Cheng-Mayer(1995)] L. Stamatatos & C. Cheng-Mayer. Struc-

formed with HIV and HTLV-1. MAb 9284, directed at the V3 loop of gp120,  tural modulations of the envelope gp120 glycoprotein of human immunod-

failed to inhibit the infection of CD-4 negative cells with pseudotypes, but ~ €ficiency virus type 1 upon oligomerization and the differential V3 loop

anti-HTLV serum did inhibit infection. HIV and HTLV-I appear to induce epitope exposure of isolates displaying distinct tropism upon viral-soluble

common carbohydrate neutralizing epitopes. receptor bindingJ Virol 69:6191-6198, 1995.

[Spear (1994)] G. T. Spear, D. M. Takefman, S. Sharpe, M. Ghassemi, &[Stamatatos&Cht_eng_-Mayer(1998)] L. S’Famatatos & C Qheng-Mayer. An
o . . envelope modification that renders a primary, neutralization- resistant clade
S. Zolla-Pazner. Antibodies to the HIV-1 V3 loop in serum from infected . - . . . .
) . . . . . B human immunodeficiency virus type 1 isolate highly susceptible to neu-
persons contribute a major proportion of immune effector functions includ- L i
; L i o , tralization by sera from other cladesVirol 72:7840-5, 1998.
ing complement activation, antibody binding, and neutralizatiginology
204609-15, 1994. [Stamatatos (2000)] L. Stamatatos, M. Lim, & C. Cheng-Mayer. Generation
. and structural analysis of soluble oligomeric gp140 envelope proteins de-
[Spear (1993)] G. T. Spear, D. M. Tgke_fman, B. L. Sullivan, A. L. Laljday_, & rived from neutralization-resistant and neutralization-susceptible primary
S. Zolla-Pazner. Complement activation by human monoclonal antibodies to )y type 1 isolates AIDS Res Hum Retrovirusa$(10):981-94, 2000.
human immunodeficiency virug.Virol 67:53-59, 1993. This study looked
at the ability of 16 human MAbs to activate complement. MAbs directed [Stamatatos (1997)] L. Stamatatos, S. Zolla-Pazner, M. K. Gorny, & C. Cheng-
against the V3 region could induce C3 deposition on infected cells and Mayer. Binding of antibodies to virion-associated gp120 molecules of
virolysis of free virus, but antibodies to the CD4BS and C-terminal region  primary-like human immunodeficiency virus type 1 (HIV-1) isolates: ef-
and two regions in gp41 could induce no complement mediated effects. Pre- fect on HIV-1 infection of macrophages and peripheral blood mononuclear
treatment with sSCD4 could increase complement-mediated effects of anti- cells. Virology 229:360-9, 1997.

gp41 MADs, but decreased the complement—medlateq effe_cts of V3 MAbS[Stanfield (1999)] R. Stanfield, E. Cabezas, A. Satterthwait, E. Stura, A. Profy,

Anti-gp41 MADbs were able to affect I1IB but not MN virolysis, suggesting & |. Wilson. Dual conformations for the HIV-1 gp120 V3 loop in complexes

spontaneous shedding of gp120 on IlIB virions exposes gp41 epitopes. 1gG wit.h diﬁerént neutralizing FabsStructure7:131—42, 1999

isotype did not appear to have an effect on virolysis or C3 deposition. ' ' '

[Stiegler (2001)] G. Stiegler, R. Kunert, M. Purtscher, S. Wolbank, R. Voglauer,

[Spenlehauer (2001)] C. Spenlehauer, C. A. Gordon, A. Trkola, & J. P. Moore.  F steindl, & H. Katinger. A potent cross-clade neutralizing human mono-

A luciferase-reporter gene-expressing T-cell line facilitates neutralization  ¢|onal antibody against a novel epitope on gp41 of human immunodeficiency

and drug-sensitivity assays that use either R5 or X4 strains of human im- ;s type 1.AIDS Res Hum Retrovirusa3(18):1757—65, 2001.

munodeficiency virus type Mirology 280(2):292-300, 2001.
[Stigler (1995)] R. D. Stigler, F. Ruker, D. Katinger, G. Elliott, W. Hohne,

[Sperlagh (1993)] M. Sperlagh, K. Stefano, F. Gonzalez-Scarano, S. Liang, P.Henklein, J. X. Ho, K. Keeling, D. C. Carter, E. Nugel, & et al. Interaction
J. Hoxie, H. Maruyama, M. Prewett, S. Matsushito, & D. Herlyn. Monoclonal ~ between a Fab fragment against gp41 of human immunodeficiency virus 1
anti-idiotype antibodies that mimic the epitope on gp120 defined by the anti- and its peptide epitope: characterization using a peptide epitope library and
HIV-1 monoclonal antibody 0/5. AIDS7:1553-1559, 1993. molecular modelingProtein Eng8:471-9, 1995.

IV-D-42
DEC 2001



[Stoiber (1996)] H. Stoiber, C. Pinter, A. G. Siccardi, A. Clivio, & M. P.
Dierich. Efficient destruction of human immunodeficiency virus in human
serum by inhibiting the protective action of complement factor H and decay
accelerating factor (DAF, CD55) Exp Medl83307-310, 1996. HIV and
HIV-infected cells are not subject to efficient complement-mediated lysis,
even in the presence of HIV-specific antibodies. HIV is intrinsically resis-
tant to human complement. Decay accelerating factor (DAF) and human
complement factor H (CFH), a humoral negative regulator of complement
which binds to gp41 are critical for this resistance. MAb 2F5 can inhibit
CHF binding and facilitate complement mediated lysis.

[Sugano (1988)] T. Sugano, Y. Masuho, Y.-l. Matsumoto, D. Lake,
C. Gschwind, E. A. Petersen, & E. M. Hersh. Human monoclonal anti-
body against glycoproteins of human immunodeficiency virBsochem
and Biophys Res Comi%51105-1112, 1988.

[Sugiura (1999)] W. Sugiura, C. C. Broder, B. Moss, & P. L. Earl. Characteri-
zation of conformation-dependent anti-gp120 murine monoclonal antibodies

Antibody References

Induced conformational changes in the human immunodeficiency virus type
1 gp120 glycoprotein: consequences for virus entry and neutralizafion.
Virol 724694-703, 1998b. A study of the sCD4 inducible MAb 17bi,
and the MAb CG10 that recognizes a gp120-CD4 complex. These epitopes
are minimally accessible upon attachment of gp120 to the cell. The CD4-
binding induced changes in gp120 were studied, exploring the sequestering
of chemokine receptor binding sites from the humoral response.

[Sullivan (1993)] N. Sullivan, M. Thali, C. Furman, D. Ho, & J. Sodroski. Ef-

fect of amino acid changes in the V2 region of the human immunodeficiency
virus type 1 gp120 glycoprotein on subunit association, syncytium forma-
tion, and recognition by a neutralizing antibodirol 67:3674-3679, 1993.
Recognition of neutralizing MAb G3-4 was altered by substitutionsin 176 to
184 in the V2 loop. Some changes in the V2 loop can affect subunit assem-
bly; other changes allow expression and CD4 binding but inhibit syncytium
formation and viral entry, suggesting that V1/V2 may be involved in post
receptor binding events.

produced by immunization with monomeric and oligomeric human immun- [Sun (1989)] N. C. Sun, D. D. Ho, C. R. Y. Sun, R.-S. Liou, W. Gordon,

odeficiency virus type 1 envelope proteinsrology 254257—-67, 1999.

[Sullivan (1998a)] N. Sullivan, Y. Sun, J. Binley, J. Lee, C. F. Barbas I, P. W.
H. I. Parren, D. R. Burton, & J. Sodroski. Determinants of human immun-
odeficiency virus type 1 envelope glycoprotein activation by soluble CD4
and monoclonal antibodied.Virol 72.:6332-8, 1998a.

[Sullivan (1995)] N. Sullivan, Y. Sun, J. Li, W. Hofmann, & J. Sodroski.
Replicative function and neutralization sensitivity of envelope glycopro-
teins from primary and T-cell line-passaged human immunodeficiency virus
type 1 isolates.J Virol 69:4413-4422, 1995. Three gp120 molecules de-

M. S. C. Fung, X. L. Li, R. C. Ting, T.-H. Lee, N. T. Chang, & T. W. Chang.
Generation and characterization of monoclonal antibodies to the putative
CD4-binding domain of human immunodeficiency virus type 1 gp120.
Virol 63:3579-3585, 1989.

[Szilvay (1995)] A. M. Szilvay, K. A. Brokstad, R. Kopperud, G. Haukenes, &

K. H. Kalland. Nuclear export of the human immunodeficiency virus type 1
nucleocytoplasmic shuttle protein Rev is mediated by its activation domain
and is blocked by transdominant negative mutadt¥irol 69:3315-3323,
1995.

rived from primary isolates were compared to T-cell adapted lines HXBc2[Szilvay (1992)] A.M. Szilvay, S. Nornes, I. R. Haugan, L. Olsen, V. R. Prasad,

and MN. Complementation experiments showed viral entry into peripheral
blood mononuclear cell targets was five-fold less efficient for primary iso-
lates. Anti-CD4 binding site neutralizing MAbs were far less potent against
primary isolates, and the single anti-V3 MAD tested was 3-fold less potent.
The differences in neutralization efficiency could not be attributed to differ-
ences in affinity for monomeric gp120, but were related to binding to the
oligomeric complex. Enhanced infectivity of primary isolates was observed
using sCD4 and MAb F105, which can neutralize T-cell adapted strains.

[Sullivan (1998b)] N. Sullivan, Y. Sun, Q. Sattentau, M. Thali, D. Wu,
G. Denisova, J. Gershoni, J. Robinson, J. Moore, & J. Sodroski. CD4-

IV-D-43

[Tahtinen (2001)] M. Tahtinen, M. Strengell, A. Collings, J. Pitkanen,

C. Endresen, S. P. Goff, & D. E. Helland. Epitope mapping of HIV-1 reverse
transcriptase with monoclonal antibodies that inhibit polymerase and RNase
H activities.J AIDS5:647-657, 1992. 20 MAbs are described, only five are
able to bind to short peptides. These five MAbs are insensitive to mutations
through out the rest of RT.

A. Kjerrstrom, K. Hakkarainen, P. Peterson, B. Kohleisen, B. Wahren,
A. Ranki, M. Ustav, & K. Krohn. DNA vaccination in mice using HIV-1 nef,
rev and tat genes in self-replicating pBN-vectdaccinel9(15-16):2039—
47, 2001.

190 9

DEC 2001



Antibody References

[Takeda (1992)] A. Takeda, J. E. Robinson, D. D. Ho, C. Debouck, N. L. Haig- [Teeuwsen (1990)] V. J. Teeuwsen, K. H. Siebelink, S. Crush-Stanton,

wood, & F. A. Ennis. Distinction of human immunodeficiency virus type 1

B. Swerdlow, J. J. Schalken, J. Goudsmit, R. van de Akker, M. J. Stukart, F. G.

neutralization and infection enhancement by human monoclonal antibodies Uytdehaag, & A. D. Osterhaus. Production and characterization of a human

to glycoprotein 120.J Clin Inv 89:1952-1957, 1992. Complement recep-
tors for IgG on monocytic cells can serve as a means for MAb mediated
enhancement of HIV-1 infection. MAbs N70-1.5 and N70-2.3a bind dis-
tinct discontinuous epitopes in gp120. N70-1.5 is a potent neutralizing MADb
with no enhancing activity,
enhancement of HIV-1 infection.

[Takefman (1998)] D. M. Takefman, B. L. Sullivan, B. E. Sha, & G. T. Spear.

monoclonal antibody, reactive with a conserved epitope on gp41 of human
immunodeficiency virus type [ AIDS Res Hum Retrovirus€s381-392,
1990.

while N70-2.3a doesn't neutralize and mediates[Tewari (1998)] D. Tewari, S. L. Goldstein, A. L. Notkins, & P. Zhou. cDNA

encoding a single-chain antibody to HIV p17 with cytoplasmic or nuclear
retention signals inhibits HIV-1 replicatiod. Immunol161:2642—7, 1998.

Mechanisms of resistance of HIV-1 primary isolates to complement- medi-[Thali (1994)] M. Thali, M. Charles, C. Furman, L. Cavacini, M. Posner,

ated lysis.Virology 246.:370-8, 1998.
[Tanchou (1995)] V. Tanchou, T. Delaunay, M. Bodeus, B. Roques, J. L. Darlix,

& R. Benarous. Conformational changes between human immunodeficiency
virus type 1 nucleocapsid protein NCp7 and its precursor NCp15 as detected

by anti-NCp7 monoclonal antibodied.Gen Virol 76:2457-2466, 1995.

[Tanchou (1994)] V. Tanchou, T. Delaunay, H. de Rocquigny, M. Bodeus, J.-L.
Darlix, B. Roques, & R. Benarous. Monoclonal antibody-mediated inhibi-

J. Robinson, & J. Sodroski. Resistance to neutralization by broadly reactive
antibodies to the human immunodeficiency virus type 1 gp120 glycoprotein
conferred by a gp41 amino acid changkVirol 68:674—680, 1994. A T-

>A amino acid substitution at position 582 of gp41 conferred resistance to
neutralization to 30Virol 64:3240-48 (1990)). Monoclonal antibodies that
bound to the CD4 binding site were unable to neutralize this virus, but the
mutation did not reduce the neutralizing capacity of a V2 region MAb G3-4,
V3 region MAbs, or gp41 neutralizing MAb 2F5.

tion of RNA binding and annealing activities of HIV type 1 nucleocapsid [Thgji (1992a)] M. Thali, C. Furman, D. D. Ho, J. Robinson, S. Tilley, A. Pinter,

protein. AIDS Res Hum Retrovirus&$:983—-993, 1994.

[Tani (1994)] Y. Tani, E. Donoghue, S. Sharpe, E. Boone, H. C. Lane, S. Zolla-
Pazner, & D. I. Cohen. Enhanced in vitro human immunodeficiency virus
type 1 replication in B cells expressing surface antibody to the TM env
protein. J Virol 68:1942-1950, 1994. The MAb 98-6 was expressed as
a surface anti-gp41 monoclonal antibody receptor for gp41 (slg/gp41) by

& J. Sodroski. Discontinuous, conserved neutralization epitopes overlapping
the CD4-binding region of human immunodeficiency virus type 1 gp120
envelope glycoproteinl Virol 66:5635-5641, 1992a. Maps the relationship
between amino acid substitutions that reduce CD4-gp120 interaction, and
amino acid substitutions that reduce the binding of discontinuous epitope
MADbs that inhibit CD4 binding.

transfection into a CD4-negative B-cell line. Transfected cells could bind [Thali (1992b)] M. Thali, C. Furman, B. Wahren, M. Posner, D. Ho, J. Robin-

HIV envelope, but could not be infected by HIV-1. When CD4 delivered by

retroviral constructs was expressed on these cells, they acquired the ability

to replicate HIV-1, and slg/gp41 specifically enhanced viral replication.

[Taniguchi (2000)] Y. Taniguchi, S. Zolla-Pazner, Y. Xu, X. Zhang, S. Takeda,
& T. Hattori. Human monoclonal antibody 98-6 reacts with the fusogenic
form of gp41.Virology 2732):333-40, 2000.

[Tatsumi (1990)] M. Tatsumi, C. Devaux, F. Kourilsky, & J. C. Chermann.

son, & J. Sodroski. Cooperativity of neutralizing antibodies directed against
the V3 and CD4 binding regions of the HIV-1 gp120 envelope glycoprotein.
J Acq Immune Def Syrl591-599, 1992b.

[Thali (1993)] M. Thali, J. P. Moore, C. Furman, M. Charles, D. D. Ho,

J. Robinson, & J. Sodroski. Characterization of conserved human im-
munodeficiency virus type 1 gp120 neutralization epitopes exposed upon
gp120-CD4 binding.J Virol 67:3978-3988, 1993. Five regions are likely

Characterization of monoclonal antibodies directed against distinct con-
served epitopes of human immunodeficiency virus type 1 core proteins.
Mol Cell BiochemP6:127-136, 1990.

to contribute to the 48d and 17b discontinuous epitopes, either directly or
through local conformational effects: the hydrophobic ring-like structure
formed by the disulfide bond that links C3 and C4, the base of the stem-loop
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Asp 262. Additionally changes in Glu 370, and Met 475 in C5, affected bind-  A. Pinter. A human monoclonal antibody against the CD4-binding site
ing and neutralization. The hydrophobic character of these critical regions of HIV-1 gp120 exhibits potent, broadly neutralizing activitjRes Virol

is consistent with the limited exposure on gp120 prior to CD4 binding. 142247-259, 1991b. Characterization of human neutralizing MAb 1125H.
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